Differences in chemical composition among main sequence stars within a given cluster are probably due to differences in their masses and other effects such as radiative diffusion, magnetic field, rotation, mixing mechanisms, mass loss, accretion and multiplicity. The early type main-sequence members of open clusters of different ages allow to study the competition between radiative diffusion and mixing mechanisms. We have analysed low and high resolution spectra covering the spectral range 4500 -5840Å of late B, A, and F type members of the open Cluster M6 (age ∼100 Myr). The spectra were obtained using the FLAMES/GIRAFFE spectrograph mounted at UT2, the 8 meter class VLT telescope. The effective temperatures, surface gravities and microturbulent velocities of the stars were derived using both photometric and spectral methods. We have also performed a chemical abundance analysis using synthetic spectra. The abundances of the elements were determined for C, O, Mg, Si, Ca, Sc, Ti, Cr, Mn, Fe, Ni, Y, Ba. The star-to-star variations in elemental abundances among the members of the open cluster M6 were discussed.
Introduction
The elemental abundance patterns of F-type main sequence stars, having no strong magnetic field, usually reflect the chemical compositions of their birthplaces as their interiors are mixed by convection. In contrast, the Atype main sequence stars may strongly depart from this initial composition and display significant star-to-star differences in elemental abundance due to the occurrence of diffusion and/or various kind of mixing mechanisms in their radiative envelopes. Open clusters are useful laboratories to set constraints on predictions of radiative diffusion and other kind of mixing mechanisms ( [25] , [18] ). Elemental abundance analyses of both normal and chemically peculiar stars in several open cluster have been performed by several authors, e.g. [26] , [15] , [6] , [7] , [27] , [8] , [5] . In order to understand the nature of these mixing mechanisms, elemental abundance analyses of A and F stars in open clusters of various ages are highly desired.
M6 is a bright (mean integrated V =4 m .2) and young (age ∼100 Myr) southern open cluster observable. The UBV Johnson photometric observations of the cluster can be retrieved from [19] , [4] , [24] , [1] , and [28] . The likely members of the cluster were first numbered by [19] , and then extended by [1] . The photometric metallicity of [Fe/H] = 0.07 dex was derived from photometry by [3] . Strömgren and Geneva 7color Photometry of the cluster were performed by [22] and [16] , respectively. Chemically peculiar stars were searched for in the cluster by [14] and [17] using ∆a photoelectric/CCD measurements. Except for the photographic plates obtained by [19] , there is no spectroscopic data available for cluster members. A few magnetic CP stars were studied spectroscopically, e.g. [2] .
The incentive of this paper is to report on the abundance determinations of 13 elements in 9 A and 8 F dwarfs in the open cluster M6, and search for correlations between their elemental abundances and stellar parameters: T eff , Vsini.
Observations
Spectra of 17 stars in the region of the open cluster M6 were obtained by the fiber-fed FLAMES/GIRAFFE spectrograph mounted on the 8.2 meter VLT telescope. A low resolution (R∼7500) region (L479.7) was selected to acquire H β profile and many prominent metallic lines of Fe, Cr, Ti and, Mn. Two high resolution (R∼25000) regions (H525.8B and H572.8) including many metallic lines were also selected to derive more elemental abundances with better accuracy. The fundamental parameters of the B, A and, F-type probable members rotating less than 150 km s −1 are collected in Table 1 .
Abundance analysis
In order to derive the abundances of various elements, we used synthetic spectrum method. Indeed most members of the cluster are fast rotating stars and the classical equivalent width measurement technique is not suitable to determine the abundances. For each star, a model atmosphere was computed using ATLAS9 ( [13] , [21] , [20] ) with the prescriptions of mixing- length ratios provided by [23] . The synthetic spectra were computed using SYNSPEC48 ( [10] ). The effective temperatures and the logarithm of surface gravities of the stars were estimated first by Johnson and Geneva 7color photometric systems (Table 1 ) with the calibrations of [9] and [11] , respectively. We did not use Strömgren Photometry since M6 has not been observed in Strömgren H β filter. We then compared the observed H β lines with the predicted H β profiles to improve the atmospheric parameters. We have also used ionization and excitation equilibria to check the atmospheric parameters for few slow rotating members. The error on T eff is around ±100 K for F-type stars, and increases up to 300 K for hot stars. The error on log g is ±0.2 dex in most cases, and it decreases to ±0.1 dex for hottest stars. The rotation velocities were derived by adjusting synthetic line profiles to the unblended weak metallic lines (mostly Fe II, Cr II, and Ti II) of stars. The atomic list of lines was first constructed from gfhyperall.dat provided by [13] , and then updated by using VALD ( [12] ),NIST and recent publications. Hyperfine structure was taken into account. The abundances of the elements were derived by iteratively adjusting the synthetic spectra to the normalized spectra, and minimizing the chi-square of the models to the observations. We did not use any automated iteration to avoid of erroneous abundance determinations caused by highly blended lines in fast rotators. 
Conclusions
The abundances of 13 elements for A-type stars, and 12 elements for F-type stars were derived. For B-type stars, only few lines of a limited number of the elements are observed in this wavelength region. Additional spectra in the blue would help specify more abundances for these hot stars. Star-tostar abundance variations are found for A-type stars and they are larger than for F-type stars as depicted in Figure 1 . This scatter in abundances is especially large for Mg, Cr, Mn, Fe, Ni, Y, and Ba, which was already reported by [6] , [8] . The origin of this scatter is not clear yet but probably reflects the competition between radiative separation and mixing by different rotation rates. The steadier chemical pattern of the F-type stars provides the mean abundance of the cluster which must be close to the original abundances. We could not find any correlation between [Fe/H] and V sini, nor T eff . Similar correlations was searched for by [5] as well. A comparison between these derived abundances, the surface abundances predicted by evolutionary models treating self-consistently radiative and turbulent diffusion for the age of M6, and a likely initial chemical mix will help us to understand the competition between radiative diffusion and mixing mechanisms in this young open cluster.
